Many studies have focused on the medical aspects of nonadherence to AEDs such as age. Age and sex of patients with epilepsy seem to be relevant to the incidence of adverse experiences. [8, 9] Furthermore, noncompliance tends to be higher with a history of psychiatric disorders. [10] However, there is a hypothesis which focuses on patient's health beliefs as a main cause of noncompliance. For instance, patients may stop consuming an AED just because of testing their dependence on epilepsy. [11] However, there are not enough data on newer AEDs. Therefore, we investigated AEDs for rate and reasons of discontinuation.
subjects And methods
Data from January 2002 to November 2017 were obtained from Shahid Beheshti University of Medical Sciences database. This database includes medical records of neurologic patients referred to some neurologic clinics of Shahid Beheshti University of Medical Sciences.
The database was run from January 1, 2002, at Loghman Hakim Hospital in Tehran, Iran. Variables included gender, age, brief medical and drug history, the diagnosis, laboratory results, imaging results, the drug prescription, the indication of drug selection, course of treatments, nonadherence to the treatment, and the reason of discontinuation. The study protocol has been approved by the Loghman Hakim Committee on human research.
In this study, epileptic patients receiving at least one new AED were included in the study. New AEDs are drugs which were
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. We collected demographic characteristics, AEs and discontinuation reasons for LEV, TPM, ZNS, OXC, RUF, and LCM from the database. In our clinic, "discontinuation" was defined as cessation of specific drug therapy by the physician (with medical indication) or patient's self-report of reluctance to continue drug consumption. [12] In the current study, we focused on discontinuation due to AEs (DAEs) and excluded other reasons for discontinuation such as price, drug interaction, and poor response to therapy. We also excluded data of drug refractory patients. If an AE has been solved following dose changing, we also did not count it as a DAE. The drug withdrawal was gradual, and the time for withdrawing a drug was from 1 to several weeks (based on symptoms severity). It was because of the severity of AEs.
Here, we report rates and etiologies of discontinuation. In addition, we introduced a category named discontinuation because of a subjective experience of an AE (DSAE). It included a variety of nonspecific complaints which physicians did not consider them as a reason to change in the therapy, but patients insisted on discontinuation.
Descriptive statistics were calculated to describe the patients' characteristics and DAEs for the entire sample. In addition, the Chi-square test was conducted to evaluate the association of variables.
Results
A total of 2797 patients received new antiepileptic drugs. Of these patients, 47% were female. Patient's demographic data are presented in Table 1 . Overall, 110 patients experienced AEs which led them to discontinue the treatment (3.9% of all epileptic patients). Some of the patients were admitted to the hospital due to severe symptoms such as TEN and/or Stevens-Johnson syndrome; however, there was not any mortality report among our patients. In our clinics, LEV was the most prescribed newer AED (1092 patients) followed by OXC (981 patient).
Our data revealed discontinuation rates as follows: TPM (7.10%), OXC (4.5%), ZNS (1.8%), and LEV (1.6%). In addition, RUF is just being consumed by one patient and not yet discontinued; also there was no report of discontinuation in five persons who are consuming LCM. Chi-square test confirmed the relation of AEs and AED consumption (P < 0.0001).
According to our data, neurologic complaints, such as paresthesia, were the most important reason for DAE (53% of all DAEs). In addition, our study showed 1.35% of the patients could not continue the therapy because of DSAE. In addition, this study disclosed 34% of discontinuations were DSAEs. The third DAE reason was dermatologic problems such as skin rashes [ Table 2 ].
The main reasons for nonadherence to TPM were paresthesia (83%) and nephrolithiasis (4%). Medical causes of OXC nonadherence were dermatologic disorders (50%) and thrombocytopenia (2%). DSAE was leading cause of LEV discontinuation followed by visual hallucination (6%) and dermatologic complaints (6%).
Results of this study also showed 96% of dermatological DAEs in newer antiepileptic drugs were because of OCX, and all of gastrointestinal and metabolic DAEs were because of TPM. However, there was no report of cardiopulmonary complication as a reason for DAE in our data [ Table 2 ].
dIscussIon
In this descriptive survey of epileptic patients (n = 2741), nearly three (9%) AED consumptions were discontinued due to AEs. Of the studied drugs, TPM had the highest AE-related discontinuation rates, while LEV was the best-tolerated drug.
We found that some medical AEs could affect treatment with AEDs. Our observation revealed skin rashes and paresthesia were the most probable causes of discontinuation due to medical AEs. Skin rashes were the most common reason for discontinuing OXC and paresthesia could strongly affect patients who consumed TPM. We observed OXC consumption was mainly influenced by dermatologic complications and DSAEs, while paresthesia chiefly restricts TPM therapy.
Consistent with previous studies, we found dermatologic AEs should be noticed as an etiology of nonadherence in AED therapy. [13] Our results showed OXC was mainly discontinued due to its cutaneous side effects. [14, 15] In addition, we found TPM had the highest risk for neurological DAEs. This is in consensus with the work of Privitera et al. which found similar neurological AE rate (approximately 6%) for TPM. [16] However, our discontinuation rate for TPM (7%) was around half the reported rate of 14.3% by Biton et al. [17] Giussani et al. in 2017 reported that the overall discontinuation rate for adverse events was around 6% for these drugs (compared to our 4%). Furthermore, DAE rates differed for LEV (our 1.6% compared to 5.4%); however, in consensus with our study, TPM was the leading cause of DAE (our 7.1% compared to 9.8%). In addition, we had similar discontinuation rates for OXC (our 4.5% compared to 4.8%). [18] These difference might be justified by larger study population in this study and variations in hepatic enzymes in different races. [19, 20] This study also introduced DSAE as a major cause of DAE (responsible for 33% of discontinuations). Besides, it seems patients who were treated with LEV were chiefly reluctant to continuing the treatment not because of a specific medical side effect but due to DSAEs.
Although there are very few such categorizations in the literature regarding AEDs, there are emerging data that subjective experiences of an AE play a major role in the patient's decision to either continue or discontinue their treatment, especially regarding antipsychotics. [21] [22] [23] In a study conducted by Uijl et al., most of the subjective complaints turned out to be cognitive of nature followed by general CNS problems. [22] This may explain the absence of some CNS-related AEs as the etiology of DAE in the current study contrary to literature. [6, 24, 25] Subjective tolerability and its clinical significance is well-known for clinicians but has been largely underappreciated for researchers as they cannot be easily objectified. [21] This suggests that a patient's personal experience and perspective of a drug could meaningfully affect drug adherence; however, this serious influence on the course of therapy is often neglected. Therefore, the role of consultation with psychiatrists and psychologists should be emphasized when physicians challenged by antiepileptic drugs withdrawal.
Although many studies have investigated risk factors for DAEs, not enough work has been conducted on this matter. Further studies are required to evaluate risk factors for DAEs and how to manage them.
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